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Résumé en
anglais
Multifunctional exchanger-reactor concept is an important interest for the energy
efficiency of the industrial chemical processes. In these systems, the performances
are conditioned by the flow properties, strongly depending on the geometrical
design. In the present study, CFD (FLUENT™) numerical simulations and LDA (laser
Doppler anemometry) measurements are used to investigate the redistributing
effects of inclined trapezoidal tab rows on the different mechanisms of turbulent
mixing in the HEV static mixer (High Efficiency Vortex, Chemineers™). Studies are
carried on three different configurations: in the first one the tabs are aligned and
inclined in the stream direction (reference geometry of HEV static mixer), in the
second geometry a 45° periodic rotation is applied on the arrays one with respect to
another, and in the third geometry the reference geometry is used in reversed flow.
The mixing process is resulting of the transfer efficiency of the “medium” flow at
different scales. Macro-mixing consists in the dispersive capacities of the flow at the
reactor scale, and is generally comprehended by the residence time distribution
(RTD). At intermediate scale, the meso-mixing is governed by the turbulent
fluctuations; this is the process of turbulent diffusion that can be characterized by
the TKE (turbulence kinetic energy). Micro-mixing is investigated by the mean of
local turbulence energy dissipation rate as it is related to fast chemical reaction
progress and selectivity. The reversed arrays seem to present the best performance
in micro- (50%) and meso-mixing (25%), despite it exhibits an increase in power
consumption of about 40% relative to the classic HEV geometry and a slightly more
pronounced bimodal behavior in the RTD.
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